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CHARACTERIZATION OF MATEP.AL PROPERTIES
AT HIGH STRAIN-RATES USING THE TAYLOR IMPACT TEST

by
S.E. Jones

The University of Alabama
Peter P. Gillis

University of Ken:ucky
and

J.C. Foster, Jr., J.W. House, and L. L. Wilson
AFATL, Eglin AF-, FL

The Taylor impact test has been used for a
number of years to provide estimates for the
dynamic yield stress of ductile, isotropic
materials. Initially, these estimates were
accomplished from post-test measurements by means
of one-dimensional mathematical theory [1].
Through the years this theory has been improved
and revised to include a number of material
properties. There are too many contributions to
specifically mention here.

The direction that most contemporary thinking
has taken is to employ a large scale computer
analysis to include as many effects as possible
(2]. There are obvious advantages to this.
However, the one-dimensional models still offer
researchers the ability to study the dominant
features of the impact event. :t is this
direction that the authors have chosen.

in 1987, the authors [31 offered an
alternative to :he classical Taylor equation of
motion for the undeformed sec:icn of the specimen.
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The new eq'a:i:z included a relative velcci:7 term
which acccunted c=r the mass loss across the
ricid-plas_:.c .in:erface. Later, :his equation was
used as the basis for a theory which separated the
analysi.s i:no :tc fairly distinc: regimes (4].
The twc recimes represent early :-rme deformation
close to the anvi- face that is dzminated by
ext:emely his- s:rain rate behavi=r of the
specimen mazeria:. The second regime acccunts for
most cf the even: and is characterized by constant
plastic wave sceed relative to the anvil face.
This phase of the deformation is carried out at a
much lower aver:-e strain rate than the primary
phase.

Based cn some simplifying assumptions
regarding the gecmetry of the mushrooming region,
an elementary theory which estimates stress as a
function of strain rate is devised. This theory
is used to cha:aczerize the high strain rate
behavior cf several useful materials. To a large
extent, uncertainties about the simplified
mushrccm geomet:y have been shown to nave little
influence on the results [5]. Accesion For

NTIS CRA&I
1. G. I. Tayvlr, Proc. R. Soc. London Ser. A, DTIC TAB
194, 289 (!948i. Unannounced L1

Justification

2. G. R. Johns:n and T. J. Holmquist, J. Awpl.
Phvs., 64, 390: (1988). By-----..

Distribution(
3. S. E. :cnes, P. P. Gillis, and J. C. Foster,

., . c Is. .P , 6 1, 4 .9.9 (19). Availability Codes

Avail and/Ior4. S. E. :nes, P. P. Gil!is, ' C. Foster, Jr., Dist Special
and L. L. Wi son, J. Encr. Matlc. Tech. (Trans.
ASME' (tc appea:r.

5. J D. innz,, S. E. Jcnes. J. C. Fos:er,
r., and P. P., P:c. 6:n intl. Ccnf. Mech

Behav:or Mals V'991) 1.:o appear:.

53


